Introduction
============

The rates of non-tuberculous mycobacterial (NTM) isolation from sputum specimens and the incidence of pulmonary NTM disease have been increasing worldwide[@B1]. In particular, *Mycobacterium kansasii* is one of the most common causative pathogens of pulmonary NTM worldwide[@B2]. In Korea, however, *M. kansasii* is a relatively uncommon cause of pulmonary NTM disease, and constitutes about 2%-4% of NTM organisms detected in all specimens[@B3].

The clinical course of *M. kansasii* lung disease is quite similar to that of *M. tuberculosis*[@B2]. Additionally, the chest radiographic findings resemble those of reactivation pulmonary tuberculosis (TB) including cavitary infiltrates with an upper lobe predilection or nodular and bronchiectatic lung disease[@B4]. Therefore, pulmonary *M. kansasii* disease is often indistinguishable from pulmonary TB on initial presentation.

Although pneumothorax in patients with pulmonary TB is a well-known complication, pneumothorax secondary to pulmonary NTM disease is rare[@B5]. Few studies have reported the clinical features of pneumothorax in patients with pulmonary NTM disease, and those have focused primarily on pulmonary *M. avium* complex (MAC) disease[@B5][@B6]. We report a case of pulmonary *M. kansasii* disease that successfully treated through medical and surgical management, although complicated by tension pneumothorax.

Case Report
===========

A 52-year-old man was admitted to our hospital with acute onset of difficulty breathing and chest pain. On the initial physical examination, the patient appeared to be acutely ill. He had no significant past medical history including lung disease. Laboratory studies, however, revealed that the patient had undiagnosed diabetes mellitus with a random glucose level of 398 mg/dL and a hemoglobin A1c of 9.9%. He was also an active smoker with a two pack-per-day smoking history of 30 years\' duration. Height and weight were 179.7 cm and 81.1 kg, respectively. His body mass index was 25.1 m^2^/kg, which was classified as mildly overweight. His vital signs were as follows: blood pressure, 102/74 mm Hg; pulse rate, 110 beats per minute; respiratory rate, 24 per minute; and body temperature, 37.2℃. Auscultation revealed decreased breath sounds in the right lower lung field. Arterial blood gas analysis on room air showed a mixed metabolic and respiratory acidosis with severe hypoxemia: pH of 7.327, PaCO~2~ of 32.6 mm Hg, PaO~2~ of 58.2 mm Hg, and SaO~2~ of 88.2%. Chest radiography revealed a large hyperlucency in the right lung field ([Figure 1A](#F1){ref-type="fig"}). A diagnosis of right-sided tension pneumothorax was made, and a 24-French chest tube was placed and connected to a water seal device, thereby re-expanding the right lung ([Figure 1B](#F1){ref-type="fig"}). A chest computed tomography revealed multiple cavitating and non-cavitating nodules with consolidations in the upper to middle lung zones bilaterally, as well as extensive subcutaneous emphysema in the right chest wall and a small amount of residual hydropneumothorax of the right lung ([Figure 2](#F2){ref-type="fig"}). The sputum smear was positive for acid-fast bacilli, and sputum polymerase chain reaction (PCR) was negative for both *Mycobacterium tuberculosis* and NTM. We initially considered a diagnosis of pulmonary TB, and anti-TB medications including isoniazid 300 mg, rifampicin 600 mg, ethambutol 1,200 mg, and pyrazinamide 1,500 mg were started. We hypothesized that his tension pneumothorax had likely been caused by a ruptured cavitary lesion arising from *M. tuberculosis* infection.

One month after admission, *M. kansasii* was detected on each of three consecutive sputum cultures. [Table 1](#T1){ref-type="table"} shows the drug susceptibility pattern of the *M. kansasii* isolate. We ultimately diagnosed him with pulmonary NTM disease complicated by tension pneumothorax caused by *M. kansasii*. Standard medical therapy for pulmonary *M. kansasii* disease was maintained, and the diffuse lung infiltration seen on chest radiography resolved. However, despite these improvements, prolonged air leakage from the chest tube was noted and inflation of the lung was incomplete. A flexible bronchoscopy was subsequently performed, though no endobronchial lesions were identified. Despite several interventions such as increasing the negative pressure through the chest tube and chemical pleurodesis using an autologous blood patch and doxycycline, air leakage from the chest tube persisted and the right lung was noted to not fully expand on chest radiography ([Figure 1C](#F1){ref-type="fig"}). Decortications and pleurodesis via video-assisted thoracoscopic surgery were the next step in management of this patient, after which the air leak resolved and the chest tube was removed. Follow-up sputum cultures after 6 months of treatment were negative for *M. kansasii*. Additionally, follow-up chest radiography after 18 months of treatment exhibited full lung expansion and showed only post-infectious sequelae without relapse ([Figure 1D](#F1){ref-type="fig"}).

Discussion
==========

In a country with a significant TB burden, it is important to distinguish pulmonary NTM disease from pulmonary TB in clinical practice. Although previous reports have described clinical differences between pulmonary *M. kansasii* and pulmonary TB, it is very difficult to differentiate between these two diseases based on clinical evidence alone[@B7]. Among the notable differences, the *M. kansasii* group has been associated with a higher rate of chest pain (74% vs. 26%; p=0.0001), coexistent lung disease (60% vs. 30%; p=0.0001), and chronic obstructive pulmonary disease (COPD) (35% vs. 4%; p=0.0001) compared with *M. tuberculosis*[@B7]. The incidence of cavitation has been shown to be similar in both groups (56% vs. 69%; p=0.07). Additionally, in one study, while patients with *M. kansasii* showed no evidence of pleural effusion, 10% of the patients in the *M. tuberculosis* had pleural effusions[@B7].

There have been several reports on the radiologic findings of pulmonary *M. kansasii* disease. While studies prior to 2000 have noted a high incidence (75%-96%) of cavitation in patients with pulmonary *M. kansasii* disease, recent studies have exhibited a relatively low detection rate (32%-57%) of cavitary lesions[@B3][@B8][@B9]. A retrospective study of 41 patients reported clinical and radiological features and treatment outcomes of patients with pulmonary *M. kansasii* disease[@B3]. Radiographic findings in these patients included nodules (n=22, 54%), consolidation (n=22, 54%), cavitation (n=13, 32%), and pleural effusion (n=3, 8%). Another retrospective study reported that pulmonary *M. kansasii* disease was associated with more cavitations (57% vs. 3%; p=0.001) and no pleural complications compared with pulmonary *M. simiae* disease[@B8]. In 2012, a study that examined radiological features of pulmonary *M. kansasii* disease (n=64) compared with other pulmonary NTM diseases (n=34) was performed[@B9]. This study demonstrated that pulmonary *M. kansasii* disease showed more cavitations (53% vs. 6%; p\<0.001) though infiltrative lesions were not statistically different between groups (51% vs. 35%; p=0.410)[@B9]. But, few reports identify patients with pulmonary *M. kansasii* disease complicated by pneumothorax[@B5].

Secondary pneumothorax in patients with pulmonary NTM disease is considered to be a rare complication, and the few case reports and case series that have been published are limited to an association with MAC[@B6][@B10]. Unlike pulmonary NTM disease, pulmonary TB is one of the most frequent causes of secondary pneumothorax in patients with COPD, and the incidence rate of pneumothorax in patients with pulmonary TB reportedly ranges from 0.6% to 1.4%[@B11]. Recently, a retrospective study of spontaneous pneumothorax and pulmonary TB found that during a 20-year follow-up period, 0.95% of 2,089 pulmonary TB cases presented with secondary pneumothorax and were treated with pleural drainage, usually with a favorable outcome[@B11].

Few reports describing pneumothorax in patients with pulmonary NTM disease have been published[@B5][@B6]. And, these studies have mainly focused on disease caused by MAC[@B5][@B6]. A retrospective study of 18 cases of pulmonary MAC disease complicated by pneumothorax found that MAC was often difficult to treat and could recur easily[@B6]. The incidence of pneumothorax in patients with active pulmonary MAC disease was unexpectedly higher, and the calculated complication rate was 2.4%[@B6]. Predictive risk factors for pneumothorax included old age and advanced MAC disease[@B6]. Although our patient was a middle aged male without history of previous lung disease, advanced pulmonary *M. kansasii* disease was present. The other retrospective study of 220 patients with pulmonary NTM disease, nine patients (4.1%) were complicated with pneumothorax. The causative microorganisms were MAC in eight patients, and *M. kansasii* in only one patient[@B5]. A patient with pulmonary *M. kansasii* disease complicated by pneumothorax was an 85-year-old man, and had underlying COPD. In radiological findings, cavity was existed and extent of NTM was within the unilateral lung field[@B5].

To our knowledge, there have not been reports that have focused on pulmonary *M. kansasii* disease as the causative microorganism of secondary pneumothorax. This is the first report to describe tension pneumothorax as a complication of pulmonary *M. kansasii* disease without prior lung diseases. Based on our experience with this patient, even if the clinical situation is strongly suggestive of pulmonary TB, it is necessary to identify the causative microorganism via culture for acid-fast bacilli or PCR for pulmonary NTM disease and pulmonary TB. In conclusion, patients presenting with pneumothorax and cavitary lung disease require further workup to distinguish pulmonary *M. kansasii* disease from pulmonary TB.
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![(A) Chest radiography showed a right pneumothorax on admission. (B) The right lung was nearly expanded after chest tube placement. (C) The right lung that did not fully expand despite medications and pleural management. (D) Follow up chest radiography after 18 months of treatment revealed fully expanded right lung and showed post-infectious sequelae without relapse.](trd-78-356-g001){#F1}

![A chest computed tomography after chest tube placement revealed multiple cavitating and non-cavitating nodules with consolidations in the upper to middle lung zones bilaterally, with extensive subcutaneous emphysema in the right chest wall and a small amount of residual hydropneumothorax of the right lung (A-D).](trd-78-356-g002){#F2}

###### Drug susceptibility pattern of the *Mycobacterium kansasii* isolate

![](trd-78-356-i001)

  Agent                           MIC (µg/mL)   Results
  ------------------------------- ------------- ---------
  Amikacin                        8             S
  Ciprofloxacin                   8             R
  Clarithromycin                  ≤0.5          S
  Moxifloxacin                    1             S
  Rifampin                        1             S
  Trimethoprim/Sulfamethoxazole   126/304       R
  Ethambutol                      8             R
  Linezolid                       ≤2            S

MIC: minimum inhibitory concentration; S: susceptible; R: resistant.
